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ABSTRACT

A survey of the riparian zone of Rouhdke (WBIC 2395600 was completed in August 2016/ethods

were modified from a draft protocol developed by the Wisconsin Department of Natural Resources.
Surveyors estimated percent cover of shrubdmerbus plants, tree canopy, impervious surfaces, and
lawn at each tax parcel All data were collectefom a boat cruising slowly along shofresence and
absence of runoff concerns were recorded and human modifications in the bank zone were estimated in
the number of hear feet along shoréMaps were created of the percent cover in order to identify areas of
concern based on their potential to impact water qualiseas of concern hakligh impervious surface

cover, high lawn cover, and/or low shrub/herbaceous cover.

Reslts suggest therare very fewimpervious surface concerns within the-f86t riparian corridor. It

should be noted, however, that the impervious surface cover does not include most buildings since the
current statewide standard for setbacks is 75 féstimating percent cover of impervious surfaegond

35 feet can be difficuldepending on visual obstructionst is also difficult to knowa structurés size

when observing from a boaResults also suggest lawn cover is highdme areas and shrub/herbaceous

cover is low in some areas. Mapsrevealedthat he areas of high lawn cover are also those with low
shrub/herbaceous cover, as would be expected. It is these areas that could be mitigated to protect water
quality. Lawn and stairs/trails to the lake were the most common runoff concerns present in the riparian

zone. Rip rap was the most common human modification in the bank zone.

Management recommendations include 1) Identify areas where improvement in riparianiscave
realistic possibility and reach out to those landowners. 2) Include regular appeals in newsletters and the
website that call property owners to be stewafdsaier quality by havinghorelandcover that is more

shrub and herbaceous plants and lagvn. 3) Help and encourage landowners of newly developed sites

to keep shoreland buffers and minimize impervious surface and lawn cover.
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INTRODUCTION

Shorelands & Water Quality

The water quality of a lake, stream, or river is directly impacted by its watershed. Land that is directly
adjacent to a lake has more potential to impact the water quality than land that is greater distances from
the wat e andl stangesligland use have an impact on watedity. When waterfront land changes

from forestcovered to a house, driveway, deck, garage, other structures, septic systems, lawns and sandy
beaches, the water quality will be directifected It is the cumulative land cover change of many
waterfront properties that leatb a decline in water quality.

Rain and snowmelt obviously flow downhdb precipitation will evaporate, transpire, flow downhill as
surface runoffinto the lake or infiltrate intothe ground. The precipitation that flows ovdand and

directly into a lake can impair water quality, depending on the land characteristics. For example, the
amount of phosphoruthat enters a lake typically increases as land use changes from forested t
residential (Panuska & Lillie, 1995 and Jeffrey, 198%).developed site with a lawn will yielchore

runoff volume carrying phosphorus and nitrogen than a forested=#ezyk et. al2003). Phosphorus

is generally the key nutrient that leads to algael nuisance aquatic plant growthdigher primary
productivity from plants and algae will therse moredissolved oxygen in the water as the plants and
algae die and decompose each year releasing more phosphorus, thereby cdogingaad spiralbof

higher phosphorus and lower oxygerissolved oxygen is criticdior aqudic animals, including fish.
Phosphorus sources include human waste (leaky septic systems), animal waste (farm runoff), soil erosion,
detergents, and fertilizers applied to lawns (Shaw et al. 2004). Developed sites have more impervious
surface that deenot allow precipitation to infiltrate into the soils. This precipitation becomes surface
water runoff in higher volumes and at warmer temperatures than atewetoped siteg¢Galli, 1988)

The warmer watethat flowsinto the lakecan lead to increased lake watemperaturesand as water
temperatures increase the amount of dissolved oxy
of increased water temperatures, lower dissolved oxygen, and higher phospdnorals result from
shorelanddevelopment.

Study Site

Round Lake is a seepage lake located in Sawyer County, Wisconsin with a surface area of 3,324 acres
(WBIC 2395600). The maximum depth is 74 feet and the mean depth is 33 feet. Round Lake is situated
apprximately 7 miles east of Hayward, Wisconsin. Water clarity for Round Lake is very high and the

lake is considered oligotrophic with low nutrients and sparse vegetatimwater clarity (Secchi depth)

average from 2002013 was 22 feet inthe mainbasim d Hi nt on Bay and 19 f eet
Average total phosphorus levels from 26083 were §ug/l in the main basin and Hinton Bay and 10

g /| i n Richar dson 0 s-atBphic state ifdlexe/aluasgfrem 20@0613omere Blhiny | |
themain basin and Hinton Bay and 34 in Richardsonb
classification for Round Lake and suggest the water quality is currently very good or excellent. Further
information on the current state of water quality inuR® Lake and explanation of water quality is
available in the Aquatic Plant Management Plant 22089 (Hatleli, 2015).
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Project Goals and Objectives

The Round Lake Property Owners Association (RLPOA) and Aquatic Plant and Habitat Services LLC
(APHS) updatd the Aquatic Plant Management Plan to serve the lake from-ZM% That plan
includes an objente to conduct a shoreline buffer survey of Round Lake to identify areas of development
whereshorelandmprovements could help protect water quafitage55). A shoreland survey of Little
Round Lake hd already beewomplded in 2012. The RLPOA partnered with APHS to conduct a
shorelad surveyof Round Lakdn 2016. This report details the results of that survey with emphasis on
shorelanctharacteristics and their connection with water quality.

Figure 17 Round and Little Round Lake Map
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METHODS

Field methodsvere modfied from a draftprotocol developed bythe Wisconsin Depanhent of Natural
Resourceand thesurvey vascompletedn August 2016 Variables selected for the survey were those in
the 35foot riparian zone that have the greatest impact on watéitygaad were easily observed from the
lake. Sawyer County Lands Records office provided parcelgeographic information system (GIS)
data Parceldata were loaded intQGIS (QGIS, 2016) along with Sawyer Cousgtelliteimagery from
WisconsinView. Georeferenced field maps were generatediloaded onto Avenza Maps, a smartphone
application. Surveyormade observations from a boat as thayigated slowlyaround the entire lake
usinggeoreferenced maye tracktheir locations in relation to tax parcels on shifigure 2, Table1).

The last eight digits of the tax parcel identification number were used to reference the parcels.

Figure 2 and Table 1 list the type (" Figyre 2 Shoreland Data Sheet (modified
from WDNR)

data collected. Percent canopy cove
values range from 0% t0100%
regardess of the other percent cover
categories because tree canopies could
overlap with the other categories. For
example, tree branches may shade
patio, lawn, and herbaceous plants. The
sum of al | ngro
(shrub/herbaceous plants, impervious
surface, law, and otherhad toequal
100%. Shrubs and herbaceous plant
cover often overlaped so their
combined percent covevasestimated
Percent covers were recorded in
multiples of 5%. For example, if
impervious surface only includea
couple of stairs on a 100 foobrlg
parcel,5% cover was reported.

1 http://wisconsinview.ssec.wisc.edu/

RIPARIAN ZONE

Percent Cover in Riparian
Canopy

Shrub[] Herbaceous [
Shrub/Herbaceous
Impervious surface
Manicured lawn

Agriculture

Other (e.g. duff, soil, mulch)
description:

Percent

[ lwo100)

[ sum=100

Runoff Concerns

in Riparian or Entire Parcel
Point source

Channelized water flow/gully
Straight stair/trail/road to lake
Lawn/soil sloping to lake

Bare soil

Sand/silt deposits

Other

description:

Present in
Riparian

ooogggo

BANK ZONE

Human modifications

Vertical sea wall

Rip rap

Other erosion control structures
Artificial beach

Bank erosion > 1 ft face

Bank erosion < 1 ft face

Length (ft)
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Table 117 Shoreland Variables & Descriptions

Percent Cover In Riparian — Estimated % Cover When Visualizing from Above

Canopy Canopy cover of trees at least 16 feet tall (up to 100%).
Shrub v Boxes checked if that type of cover is present in the riparian zone. Shrub =woody plants with multiple stems
Herbaceous v 3§ and small trees less than 16 feet tall. Herbaceous = plants without woody stems (grasses, sedges, forbs).
Shrub / Herbaceous E Estimated % of shrub and herbaceous cover combined.
Impervious surface % Area.where all or a majority of the precipitation is released a_s runoff (e_.g. rooftops, sidewalks, dr_iveways,

= | parking lots, concrete, boulders, decks, compacted gravel/soil, boats flipped over on shore and riprap.
Manicured lawn % Grass that is mowed short.
Agriculture g Fields planted in rows or grasslands used for grazing livestock.
Other 7 Cover types that are not on the data sheet, such as duff, bedrock, gravel, bare soil, sand, and mulch.
Description Description of “other” cover type.
Point source Water running directly to the lake, could be a pipe directing storm water, gray water, or other water sources.

Channel water flow/gully Sharp indentation into the ground where water flows downhill and has eroded away the soil.

Straight stair / trail / road Stairs, dirt or paved trails, or roads that lead directly to the lake and would cause rainfall to flow into the
to lake water. Straight roads to the lake may be old, private boat landings.

The land slopes toward the lake and lacks natural vegetation that would prevent runoff/erosion (e.g., slope

Lawn / soil sloping to lake )
/ PIng covered by lawn, bare soil, gravel, mulch) .

Bare soil Non-vegetated ground that could be eroded in a rain storm.

Sand / silt deposits Pile of fine sediments (< 2 mm diameter) that collected at a site due to erosion.
Other Other runoff concerns that are not listed on the data sheet.

Description Description of “other” runoff concern.

Bank Zone Human Modifications

Upright structure that is steeper than 1.5 feet vertical to one foot horizontal installed parallel to the shore to

Vertical sea wall - ‘ . .
prevent the sliding or slumping of the land and to protect the adjacent upland from wave action.

Rip rap Rock or concrete piles used to armor shorelines and prevent erosion.

Any other type of erosion control structure on the shoreline; may include inert materials (rocks) at the bank

Oth i trol . . . . . .
er erosion contro toe and biological materials on the upper portion of the bank, non-treated wood, live stakes and posts, jute

tructs . . §

structure netting, biologs, fiber rolls and mats, logs, and branches.
Artificial beach Sand that has been dumped onto the shoreline to create a beach (versus sand that is naturally present).
Bank erosion >1ft face Estimated length (to the nearest 10 feet) of shoreline with eroding banks that are less than or greater than 1

foot face (vertical height).
Bank erosion <1ft face

Shore land variables and definitions from WDNR draft Shoreland Habitat Monitoring Field Protocol, Nov. 2015
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RESULTS
Percent Cover in Riparian Zone

Shorelanddata was collected for a total of 552 land parcdbercent cover of lawn, shrub/herbaceous

plants, and lawn were the most common cover types in the ripanswhile a few cover types were
classified as fAothero. The combinati dhesreae 6f t hos e
concern arghe darker red areas Figure4, which illustrates where theie high lawn and impervious

surface coupled with low shrub and herbaceous cover. We would expect higher negative impacts to water
guality in these areas based on the percent cover types yielded in the survey. Areas of concern were
scattered throughouté riparian zone, but there appears to be concentratiotheebinden Street Boat

Landing, Hinton Bay, and Richardson Bay.

Many land parcelg41%) had 960100% shrub and herbaceous cover within theo®5 riparian zone
(Figure3, Table2). There was at leas066 shrub and herbaceous covethagefifths of the parcels, but
lower shrub and herbaceous coJss than60%) at the remainingwo-fifths of parcels. Shrubs a&
woody plants with multiple stems and small trees less than 16 feethifdl herbaceous plants
are plants without woody stems such as grasses, sedges, forbspwtshrub and herbaceous
cover are the orange and red aredsdore7.

Impervioussurfaces were the least common cover type in the riparian zone with 86% el gerging

less tharR0% impervious surfacdgigure3, Table2). This cover type includes the area where all or the
majority of precipitation is released as run¢é.g. rooftops, sidewalks, driveways, parking lots,
concrete, boulders, stone, wooden decks, compacted gravel/soil, and boats flipped over on
shoe). Rocks used for rip rap also count as impervious surfdeey few areas of concern are
illustrated in the map of impervious surfacegre5).

Lawnwas a moderately common cover type in the riparian zatieomethird of parcels having greater
than 40% lawn covelHgure3, Table2). Lawn is grass that is mowed shidittstrated as orange and red
areas irFigure6. Many of the areas with high lawn cover are the same areas as thokewsgtitub and
herbaceous coverOnly 16% of parcels had riparian cover of 10% or higher that was classified as
Aot her 0. S o0 me rianykcaver svereosand, foare shileduf flowerspaad mulch.

Canopy cover less than 60% was documented at nearly half the parcels. The canopy includes the cover of
treesthat are at least 16 feet tall. Because the tree canopy can overlap the otti@n Gpser types,

canopy cover could range from 6%090% independent of the other riparian cover typé&sgure 8
illustrateslow canopy covewith orange and red areas.
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Table 2 - Number of Parcels with Riparian Cover Types

Number of Parcels with Corresponding Cover Type

Percent

Cover Shrub & Impervious

| .
Herbaceous mpenvious & Lawn
<10% 47 9% | 285 52% | 301 55% | 146 27% | 464 84%

10-19% 36 7% | 40 7% | 189 34% | 34 6% | 121 22% | 42 8%

20-29% 55 10% | 31 6% | 49 9% | 29 5% | 66 12% | 13 2%

30-39% 58 11% | 35 6% | 15 3% | 19 3% | 27 5% 1%

40-49% 38 7% | 27 5% 1% | 19 3% | 15 3% 1%

50-59% 22 4% | 34 6% 0% | 33 6% | 24 4% 1%

60-69% 66 12% | 17 3% 1% | 31 6% | 33 6% 1%

70-79% 34 6% | 33 6% 0% | 30 5% | 289 5% 0%

80-89% 65 12% | 62 11% 0% | 31 6% | 31 6% 1%

R lRr o]~ |o
wlN|lv]|o|w|s» |0

90-100% 163 30% | 226 41% 0% | 25 5% | 58 11% 1%

Figure 37 Riparian Zone Percent Cover Graph
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Figure 41 Estimated Percent Cover for the Riparian Zone of Round Lake
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Figure 51 Impervious Surface Cover for the Riparian Zone of Round Lake

Shore. Land Survey Report, Round Lake, 2016

12





















